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T'QliB, Si, N, Ti, V, Cr, Mn, Fe, Co, N i *»&3BiR3*i* 
!i«±) , R-O (~3T*RttCu, Ti, V, Cr, Zr, Nb, Mo, H 
f, Ta, WfrbmiflZtlZ im&>±) (DWtitm. Al-N, Al-Q-N 
ZT'Q&B, Si, O, Ti, V, Cr, Mn, Fe, Co, N i & 3B# S *l 
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£tc*mmT'iZ. ftflH (a) Xgt, iiMB#M)g<Z>*X«&C#^<KJg£^L 
> mm (b) X3ST*, MfBH2M^'f4®XC, ^'(4JS^t>*SffIB^tt*$:^ 

j&u ffftB (c) x@TtrffBH2 ?y -m&mzi&f&~tz>miz. mm&ffi'&mz 

zz.£.tfxi*z 0 t&mmim&mzBf&^zz. tx. -e© 

[0 0 4 2] 

tr^mmxit, mm (c) x^t% SaSBH2^u-^ttji$:^Lfc^ m 

"Ctt, mm (a) XST-ltrffBH 1 ^U-^ttM±©#»f4ji$:^fbL/, ^£>M; 

mzmmm i ? u -mxs£ifi2 -7 y -^M^c^^^-jf ^ tt^t- 

[0 0 4 3] 

3<£>££frffB*^dr;i^-ji£, Fe-O, Ni-O, Co-O, Co-Fe 
-O, Co-Fe-Ni-O, Al-O, Al-Q-O (' IT'QliB, Si, 
N, Ti, V, Cr, Mn, Fe, Co, N i *>mm£tlZ> 1 SJ^X) , R- 
O (Z.ZXR&C u, Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, W^e> 
»#J3*lSHI«±) (Dmitm. Al-N, Al-Q-N (3'T*QttB, S i 
, O, Ti, V, Cr, Mn, Fe, Co, N i bMIRZ tl& 1 gJ^X) , R 
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ttrfB (c) X*IT% t&gB»2 7U-?8ttJiS:^Lfc«, Iff 
SHU 2 7U -«ttt®±jc A y * K« MtSi £ L v\, 3 © i: § fufBA 

[0 0 4 5] 

tttftWXit, tufa (c) XSTfl9IB*2 7U-«ttJi&^rtLfeft, $ h 
S&gfcfg 3 R»l£Ji ZMf& L T J: v\ 

[0 0 4 6] 

frffH (c) lit, B&IBH2 7U-^ttM©_hffi!flc#^ffiM§:^ 

j& v , #c ic MiHH 2 &m&m t mmfi i«i -e *f fa 1- & & g © m mm&m *m-o 

[0 0 4 7] 

Mil© ^T'^-T 5 3^M^I#©^ft &ffi<Z 
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3 £&i&'f4Ji 1/ T & <fc V , * „ 
[0 0 4 9] 

^J3*f§^T'tt, trjf3#fM&ttJI£, Cu, Ru, Re, Pd, Os, Ir, P 
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MW&tffcv* «fc ?lct-£^ 
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*fe*»wri±, frfta (c) x@-em*i«£i<r3afi2 7 u -iti ®±«t^ 

ot, B&SBm2^^SM^M^I^T*fr6lt-§&fifClg^T ; foJ:^U> &3Vn 

tufa (c) xm<DmT&. ffim&mm<D±wiz±Bmmmz&i& 
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g>mm<D±Tizmmmzm-f2>m&, mm (c> x@t% ffifaMMiciufB 
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iot^nSifc ##*bV*. t&gH#8M£*mJf 2 5teMxJ£l 8-3 OA 
[0 0 7 0] 

EI 1 Cat^Jfe^-eii, ffjIHH 17<J -flBteJg 2 6 t± 1 M#5tT**>S. ffiSH 
Hi 2 6tt, N i F e&&te¥VMf&2ftZ> a ItflBUl 7 U 

12 6 «M^.ii2jS#itT*$>oT ; fc J: <, Co^CoFe^^f, 

o b-jShh i 7 y -itti 2 6 li, 2o~5o AMfiisns. 

[0 0 7 1] 

tifSB#fl£ttJS 2 7 li, Cu, Ru, Re, Pd, Os, Ir, Pt, Au, R 
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t)#(c c u &iiRts3 £ i, \,\ mu&m&m 2 7 ^mmis.m^i e a~ 
?zm2 7v -mmmmx* rkk Y^s^ffiici u mih^ 1 

W & # fa T?& o T K o £ Wtfcffi ic & s „ 

[0 0 7 2] 

&£fyfB#?&'M 2 7 IC R u L £ h HygBfl 1 7 U -i&'ffiJS 2 6ffli 

[0 0 7 3] 

MfB^ffiM2 7©^$: 6 A J: LTV%< ^fgli, gufBIg 

[0 0 7 4] 

01 IZm-tMtfcJ&MVit. frjsB#Jffi^3 0©M{R!li^®3 0 a#<T#7^e>_L:£ ( 

[0 0 7 5] 

a i i e> jc, Brfia#jf i3 o © h ^ ^ ^ "Ps ^ foj ^ <d ifrg Tf ^ j; y %i $ e> (C 

2 1 ±7b^|&|B#Jiil3 0<E>HS{re®3 0 a CD — gPfCjWrS/- Kl/^ft34 # 
^f££*l3 0 $ e>(Cfff|Bi/- KU>f 3 4±fr<birffB#Jiig|3 0©M{ffi|5§§®3 0 
alC^ttTfS2H3jgMJS3 5#aMRS*i, $ iCgufBH 2 MSt^tt® 3 5tf)± 

[0 0 7 6] 

MIB^- KU-T-Y3 4 ttfafB^- Fl/-f-Y2 2 £ m DMIt'MS *lS„ £ £ 

mmm 2 jx&m®.m 3 5^ ^iMtti2 3i:iii(cptMn^i, 
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, X-Mn (fc£LXft, Pd, I r, Rh, Ru, Os, Ni, Fe<Z>^-T*l 

im&t~l*2m&>±G)7zMT*2bZ>) WiP t -Mn-X' 

L/X' Pd, Ir, Rh, Ru, Au, Ag, Os, Cr, Ni, Ar, N 

e, Xe, K r©^fn*l * tt 2«#±©tg3IS*C&$) ^"e^Stl6. 
[0 0 7 7] 

*feilitt*3 6«, NiFe^, CoFe^, CoFeNi^, Co 

<fcif©«tttt»-e^rtsti*. *fc«raa*«ttJi3 7tt, cu, r u . Re, p 

d, Os, Ir, Pt, Au, Rh, C r ©^"Ttlj^ 1 8& fefc 2 m&>±T*Ml& 
[0 0 7 8] 

® i izm-rmmmmx^t. mm&mm3 o©§±i®#nfi2 7_t^e, 

stirv^s. mmm2y v-m^m s 8 itmiyv-m'itm 2 6 trnmiz. ni 
f e-^^ife^rtsn*. i izm-*mM]&m-vi*mm&2z7v-M&m 

[0 0 7 9] 

m i tc^-rmgmffiTJttiSfffifi 2 7>j -m&m 3 8 ±ic, ^^139 

J&£*l£ 0 i©^r^7 7°l3 9 «ffffB^2 7'J -I8ffil3 8 £ WM£ fr*> ffi± f 5 
[0 0 8 0] 

C±{C&«4§Jg4 0 tfTg/SStlTHS. fulH«^M4 0 ft, Au, W, 

Cr, Ru, Rh, T afc*fT?JgjE£$;h,£ 0 
[0 0 8 1 ] 

§rffB«@®4 0±#e>!&IHHffitf4 OK© h^y ^(i^fBjCDr^PgAW^^Sffi 
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[0 0 8 2] 

juries i tc^-r«ijRtiffl^©#stw»^»cov^T3iwf «. m i izb^m 
mmm-viz, mtz&mms oamMffimz o a^T*^e>_t^jci^^T cei^z 

^*S^|6l<Z)Mf!l{C||2M^'f£M3 5#7£f&£*lT^3o 
[0 0 8 3] 

£ £ c £ it, tfria^'KM3 6 zmBx%&iizmtmfeir2 >0 -ee>t-sh 

f«fa8UMJS3 6^#^'ffi®3 7 £^LTBIJP#ftT-*frnJt-<5Sfl2 7 'J ~Ittf 

{C J; £ 3£#!M-£ iC J: o T ®^ X # ft £ itfcM # fpj {Cifb ©j£ $ tl £ „ 
[0 0 8 4] 

B&SHH2 7U -Ittl3 8©3R^«f«*fiUDtt, fl&SBSI 2 7 U - «B«Jf 3 8 

^mzmfcznztf. zamz yv-m^tms 8 \tf& 2 %.&m&m 3 5^£©& 

$ e>{Ci&IHH2 7';-ltf3 8©3R^t*»Jfc8PDi:*«lttJg2 7 
^^LTJ^jP^fBj-e^flRJt-^Sl 7'J-gttl2 6tt, KflBH2 7U -lffif3 
8 ©3R^-tt»Jfe«P t©nt'Mt5 R K K YfflSflUB (C <fc £ 3£^M-£fC J: o T ®fj 

[0 0 8 5] 

er i fc^f r©j:e){cii2^3t^'f4M3 5 z^mms oom^ 

ffi«38aPClC&ttfcj£fc, $ blCgtffH^2 7 U -iff 3 8 &, buIH#S^3 0 
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[0 0 8 6] 
[0 0 8 7] 

3 ©MHI, faSBTgP -;i/K!20t ±SP i/ - )h KM 4 2 |gf<z> S/ - ;i/ KISTRf 

> B&fa^M«S C T? T 6 £ * tj , ^^^gPDT KfS5PgT 7tCa5t5 

3 9 <&£^<b, fuf3m^jS4 0©ft«|4 0 a StffB^lf!! 

0 a £.*cvyy°m3 9 <D±ffik<Dj%m4 0 d tC, ffifem&<D±®H3? J r y y° 
Jf4 1 $r#^$i±^t-<, fle*tCjfc/<T±»S/-^/K»4 2 |SrIB««JI 4 0& 
tf#JfBl3 0|SI©»*ttS:l^±a-ftS3i:^t5, 
[0 0 8 8] 

~0. 2^mgST'l)53i:*W*l^„ t&IBh^y **gTw«, IB'H^gCDSB 

h^y#fiST*&£||^|?£ h^y ^ifigMa g - T wtf>itrgTN£#— gCftUf 
[0 0 8 9] 

01 lZB-t&mmmT*lt±misfc&ylZ. N 7 'j/ ^|Ma g-Tw© 
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h^vtmjjfa (0*tX#fpj) *\a>&1fiy *mmztt'<xflifflxg2> 0 Z.(Dtc®> 

[0 0 9 0] 

mzm i izB?mm&ffiT*&, mm^mm 3 o fp&m i y u -ig&jf 2 6 
muz£ vM,&m^T*<n^yfoftA)\,9miitmm-tz>c p p-gmr^ 

[0 0 9 1 ] 
[0 0 9 2] 

0 1 «yfBH 17U -i&'[£Ji 2 6 ±lC#^ttjf 2 7 

M±?2>mitM±Mt J&mi£I^Ttef&fa#^'[£Ji2 7 

[0 0 9 3] 

iz&zm&m 3 7^^$tiT^^>o mi ic^^-M^T'ii, m^u-^tt 

J12 6^t>*^ttM3 6±©^t,P J C%#^f4M2 7, 3 7 tW£J&£ #lT ^£ # 

> if *> e> ft - # tc © & mm#m&.m im. w n x ^ x * j: v % . 

[0 0 9 4] 
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~ 1 1 A©KJr?fc»J, *17'J-«ty|2 6±©*«ttJl2 7««6AjgtT©«; 
[0 0 9 5] 

&jchi izB-tmM&M'viz. mmm 2 y v -mam 3 8±K^^^y°m3 9 

[0 0 9 6] 
[0 0 9 7] 

t&3BTy^tr>S:J#o^S#«^©5pi©eaffmA. + £, #y yy, hfy 
[0 0 9 8] 

mimyHfx. : 5-m<DtfW£. ITU Fe-O, Ni-O, Co-O, Co- 
Fe-O, Co-Fe-Ni-O, Al-O, Al-Q-O ( 3 3 T' Q li B , S 
i, N, Ti, V, Cr, Mn, Fe, Co, N i bMIRZ *l£ 1 «#±) , 
R-O ClZlT'RteC u, Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, W 
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**e>3H#i3*i5 im&>±) (vmitm. ai-n, a i -q-n (rrtQiiB, 

Si, O, Ti, V, Cr, Mn, Fe, Co, N i *>j1#?£4t,£ 1 m&>±) 
, R-N (irtRiiTi, V, Cr, Zr, Nb, Mo, Hf, Ta, W^e> 

mmznz imu±) omtrn. *±m*-( vx5-i$&&zz&xkvg2> 0 

[0 0 9 9] 
[0100] 

l£Cu, Au, Cr, R uf£ET*Mf&£ft&* faiBA y ^ KM^JSRS 3 £ 

P spin) (C£tf S^^gffifi^ (mean free path) 

t> ^^S^If>7^;b^-^ (spin filter effect) 

[0101] 

^ ^ -Jff £ <D^MW&X*& o T % J: V*. 
[0 10 2] 

[0103] 
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[0104] 

«fctct8riB#JglR3 o©T®£M{M®3 o tim&ftme lit. 6 0° &±X9 

o° &>T-v&&z£w&tiv\,\ mmftm*6o° &s±iz?zz.tx% m&m2 

1*13 5<Dftfflft$g&3 5 a^Mt!3 6 IBre#£* & 
[0 10 5] 

"Y3 4#?£f&£;ftTV^ 0 talBi/- Kb>f-Y3 4 %mtfZ> Z\ tX% Ifxb^hD 
[0 10 6] 

i!4 0©Wffi!fi^M4 0 fuIH N ^ y #ipgT wft{C;*-A-^ y ^LT7£/& 

3*1, ScfSHW^iJf 4 0© h^y ^*S:£loHC£#£TSracDraPlA# }> ^ > y ?(igT 
w<fc y^/J\£ <^$tlT^Tt) <fcVN 0 ^tl{Cj;oTtrffH«@jS4 0fr£>#JgJ8l 

[0 10 7] 
[0 10 8] 

snc^t^ffiifit «@JS4 o^#jfi^3 o<d h^vtmum (mb 
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i®tWji^|nII»SC I P (Current In the Plane 
) Sfcl*tf*l**aiT?fc*#, 02tt ( iifetfef^ci/-;i/Kl2 0, 4 2 

##«&3 o©l!l*;£falc*ffcju SafH>>-;bKM2 o, 4 2 fr£> <z> -fe > * 

^lufa#iSI^3 0©#M$:^J?^fBltC^tl-5C P P (Current Perp 
endicular to the Plane) Mil^^Si)lt^S 0 
[0 10 9] 

[0 110] 

2 0±^^t«IH#MJ^3 0©MM®3 0 a±{C^^T^M4 5«$llt 

^•s 0 mmmmm4 5&a i 2 o 3 ^s i o 2 ^^©^#M-e^^tiTv^^3 

[0111] 

0 a illafH#S1^3 0 J: U L fcT^S/-^ KM 2 0±«||{C$fe^$tiT 

02 {c^"t<fce>{cffma;ii&fijs4 5±{c»i/- Kb-r^3 4^^g$ti, r 

z> ±izm 2 S8U&ttM 3 5#^$;ftTV^ 0 

[0 112] 

££02 ic^i-^jg^T-«, ffria^ 2 ? u 3 8 ©ir^shwsbbpcj: 

tC^-w^Jf 3 9 S:^LT«fi»«4 6^^$tl, fufBififeigUi 4 6±**P,|ff|E* 

t>t&iB«s»j84 5 i:isiDcke)icA i 2 o 3 ^s i o 2 &i£<DMBttmT*mmznT 

[0 113] 
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[0 1 14] 

2 0, 4 2^e)lafB^^m^^iC^ti-5-fe>^*^{i % #f||3 OftCD^fcil 

[0 115] 

tt=.m2iz^k-tmmmmx^t. g>mms o&h^v tm^fa (s^x#r&j) fc 

±T* <Z)Jgtf>^ »J ±# »; £/Jn $ < T' £ -5 . ioT l&fHTSP S/ - ;b KJf 2 0 ±gp 2/ 

-;i/K«4 2ra©j/-;i/KraijgT 8 ^^gpDr*©^-;v kihwt 9 tcaa 

fi*^2 7U-flBlttM3 8±lC*^y:/Jff3 9 ^LTMTfgS^P), 0 2 1 

z mm s-2>z\ntf»5mT*$>2> 0 

[0 116] 
[0 1 1 7] 

r^Sc t. t~m 3 izm-r^oiz, mmm2yv-m^M3 8(Dm^^D±iz 
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[0 118] 

-My±#£JiJS#&T 1 0 £&y, 3©ff^T10li, III 1 <5D J: o lZf$ 2 7 V 
[0 119] 

©TWJctt, ®2SMtti3 5»^p)ti, t&iagi 2 7 y -m&m 3 8 

SBfl 3 SaUKtt* 4 9 (Z)i^J¥{j:, 0 2 0 Km-tft&Wwm 2 H^^ffiM 7 «fc y % 
[0120] 

m 3 tc^-rstfiam 3 &.&m&m 4 9 ©hjst ntt 50 ajs*±t* 1 5 0 aj^ 

TO5 3tjt)W* L^„ KH2&3iR8H8ttM4 9 0>ffl|ffT 1 1 #5 0 AJ^TOD 

-£Ji4 7efi:|iXJ^i(;Ifl;ig^|f ( t£o TttlB* 2 y y -MlJi 3 
8©^MMgPCi:|afa^ttjS4 7raT^SSItB5#^ : fe)#mici5<, IfffB 

^pfflisBascfc «fc yfltnic«fb@^f*fc w&A>f rxmt Lxmm 

%%&l&mt8 k (A/m) g±t'S>Sitj!)W^ LV>„ 
[0121] 

*feStflBH3)S^ttM4 9©0jPT 11^ 15 0Ajg*±T»^S4x«Si:, 
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[0 12 2] 

-f 7*«#iW;frtt&*U BfrfBH2 7U -«ttJ13 8 ©fft^MWsTO CCD #lcf^ 
[0 12 3] 

M3 iZmirmMMMT'i*. ISfSBjg 2 7 U -^ttJS 3 8 ©^^SD±fC#^ 

1£Jf4 8#f8tt£;tlT^5#, £0>#i8f£JB4 8tt, Cu, Ru, Re, Pd, 
Os, Ir, Pt, Au, Rh, C r 0) V^jftfr 1 US. feii 2 «J^±fr £ &£*t 

M-ts <te>fc t5iB»2 7u-«tt®3 8^®srgft-fb*»e>i»jfc-rsfc«>©fift-fb 

[0124] 

* fct&3B#«M£*4 8 «, IfffB^ 27'J -IKS* 3 8 ©ilS^Mfl&iBWC 

8®If^6A~l lATfeSt, SSfiB^2 7'J-lfl3 8 0>fit^ 

[0 12 5] 

— 2n S&fB#N8ttJi 4 8©M^& 6 A«fc y btVN< itrism 
^£7ji*n?fij;i*>*i£ 0 

[0 12 6] 

fiS^A 4 8 t>mv e>*u tsaa^HKttJs 4 7t$27y 38t <z>«Kt#;£ 

3 1 ffilE# 2003-3019524 
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[0 12 7] 

£>ji2l:g|S#®T®ST*&S 0 
[0 12 8] 

ittl4 9. ii!4 0#^fifc£*iTV^ o 
[0 1 2 9] 

^\ ±mv> £ ? izm 4 fc&m&m 50150 Aj^T^vNjg^-e^-r-sr fcfc 
m&m 50^27'j -^ttM 3 s mz&mm&m&i)m£.i*:-r&z> u 

T % ■£ ©tett/jN S < , ^2 7'J-Ittl3 8©if[:^, i^lftl2 4^H 
[0 13 0] 

[0131] 

tt, i2OTtt!3 5i:©^-e^-rSx^^#lcj:oTEI^X^|pi(c^ 
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^ i: # T* £ -5 & if lC«n flUS-? £ §g& T* $ 3 . 
[0 13 2] 

5 0 il^fct T -#©H»«ttI S««7f § S fcftiiBf 3 £St«ttI 4 9© 
J*tt?£<T%, f&3B£4£SHKtt«5 0©^M{i3gg|5Ci:S2 7 'J 3 

BfffB^3HMttJg4 9 ilS*lf>nfc^4SaHKttJff 5 0© 

ii, I4MSI5 O©Jg^fc(0j|&£|g&J|r#5 0A«±t2 0 0 AJKTJCfc 
[0133] 

*fefaSB^3jK5i^M4 9®0Ej*&{£&J: U ti<MT§5^t^6, iff 



4 oia«®«B«tt& 



[0134] 



[0 13 5] 
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[0 13 6] 

e>*u i5ga»2 7u-iKtt®3 8 (Dm+tp&mn&mm &mm&2 

B-rmmmmx^ iuihh 27'j -mftji 3 8 (Dm+tp&UDmm 3 8a 
x*B~t£5K£<m*ft?* mm 2 7 u -m>®.m 3 8©^^gpDt?©i^j? 

[0 13 7] 

m*oX^Xb&<. f tlfe^l 3 4 9 4 9 a tt, H5T»» 

©li&K&<^j*3*iSfca&3S»3£«j8tt«4 9<Z)^tp^SPDi:^2 7U- 

M3 8<D^cf^|SDra-e^m*§^#7!)^C-r, &£l/>ti£CT%-£(D# 
l*/h3<, t&3B8£ 2 7 l> -flBttJi 3 8<D^^aPD^5t@JCM@«$tl-5 3 

[0 13 8] 

4 9 b, 4 0 &&T%frb±-%KLfaV}T ( ® Z # r&UC fttfT ) , lulBI^Pg Atf) 
StlTVNS^, f&3a«flffaS®4 9 b, 4 0 a#0>^Z#ft£|ig-fcSitt®T*7£jE!S 
[0 13 9] 

in 5 izB-tnffimmic&^xib, w&n 2 ? v -m&m z 8®i?swc 
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3 i: # t? $ 5 & if ic«4x &«&cift as*-? & (Kit -e g s . 

[0 14 0] 
[0141] 

y &S*<7gM&T'£3 3£frP>, gfffHH2 7'J-iftl3 8©3H^S|fl|SBaJC±T* 

£ h 9 * * P w 5 o <z>j£# y fc^ift kmit* 3 & {c_fcgp - ;i/ KM 4 

[0 14 2] 

03 &V^® 5 lit* ^XnmM4 0*«#JSJK3 OCDh^y^tt^fiFfiDHfllJ:^ 
IC0/&3*1, 0tffB*^®4 0^P>©-fe>^«^^|H#MJK3 0<Z>#Jf|*f££|Dg 

fate «tti*c 1 PS©i^ffil?t^ofe^ 0 6&v^0 8 ii, 

[0 14 3] 

0 6 ItttZW iZ £ (7 £ $ 6 ^Jfi^ffiOlK^m*^ £ U&Mft £ OMfaffiWfr 
^MfcSP^MHT'^y, 0 2&£>*03 £l^£^#tftfe>*lT^Sjf li, 0 2 
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[0 1 4 4 ] 

m 6 iz^tm^mm^-vitm 3 1 mmz, % 2 -? u ~w&m 3 8 vm^-mm 

«C±CliSiittl4 7, ^3^^14*4 9#7£fi££ *IT^£ 0 H6{C^f 
HJg^T'tt, «#$:«Efe<i^fc±gP^-;i/KM4 2^^|fffB^3M^ttM4 

i!5 2#lStt<b*lT^6 0 iuSE^JSUi 5 2<D y ?i&M£l«I (IM^X^IpJ) tc 
-5 fWfti^P 5 2 afi, ^{CgyfBm3M»M4 9<Z)[*J«®4 9b?: 
tEWffiftSS 5 2 a#BuIB!H2 7'J-fi|3 8 C0^cp*:g[5 D ©M#f 

[0 14 5] 

2 MB 4 £ |sj £ jf 5:^ U X V^ £ <, 
[0 14 6] 

0 7(C^1-^^m^T'liEl4 il|SI#(C, ^2 7U-^|4JS3 8_tlCti3g4 
M3»£®5 0#^f££*W $ bJCjtyfB3fS4£3»ftJi5 0©i?MiSgg|5C± 

fcfll*. £_t3& i/ - ;i/ KM 4 2^?) iuiBffl 3 K&m&M 4 9 \z -fe > A^M-T 

z<D*mffl?zf-&izffimM3Jx%iM&M4 9±izitmmm5 2t>mn^nx^ 

5o BtrfB^jff 5 2<D h^y ^g^ft (gl^X^Iol) (Cfctf 6p*HR|&$£gp5 2 a 
tt, ^££tMB«3 i Rg|HKtt»4 9©^«®4 9 b &«V\ BcfSBftfRBfe^gP 5 
2 a#|ulBfl2 7'J-littl3 8±iZ&f&Z tlfe^4 £&i8&Ji 5 0 ©HH^Jfe 

y^m^{cMB-fe>^«^^|fffBH3MMffiM4 9 C^«<Z)£jflJ$»IT*£3 

o 

[0 14 7] 
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[0 14 8] 

±® */ - ;i/ KJf 4 2^^|fffHH3^^tt®4 9C*>*«^##ift-f <50>&«l 

«l't«fe«>tcijrga»3 i Kgfi?Ktt»4 9±ica:*ft»j3 5 3*^we>*ir^*. 

[0149] 
[0 15 0] 

T'&'J, ®6T*ttf&|B^3^^ffiJg4 9 HmH&M* 7m. H7Ttt, 31 3 £ 
SHKtt»4 9 £3M£M£'f4Ji5 O0i?S«§|SC^ 0 8ttt^3S^tt 

«4 9i:i27'j-ittl3 8©^M^SPcra-e^-t^x^M^#^$> 

3©3c^M^#i:, Msan 2 7 y 3 8 <bm*mw 
7y-«ifi3 8 ©i^Kiai c & i y iwicift it 1 5 ^ t jd?T' 1 5 ^ 

[0151] 

z<Dj:?izm6t£^Lm8izBirmMMMT*it. mmm 3 fc&m&m 4 9©^ 

®aPC±-ejSy±^«JiA?*S:^*K:Jt^T/h$ <Tf^, «fcoT^lCJt^TH 
»S4 h 7 *^(|^ P W 5 0 ©j£^»J | (c fll0J T* £ , $ £ tc ±gp - ;b F 
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M4 2tmmm4 om^nmM&zmmzm&T'gz&zuQiftmzmtifcm^ 

[0 15 2] 
[0 1 5 3] 

a9(:^tilt'(t Tfr%T3is-Jl KJS2 o, T3*?w7M2 l, */- 

KW-Y2 2, » 1 jRBHKtttf 2 3 , H3t«tt«2 4, »WI2 5, 7'J 
-«tt«2 6&tf*«ttM2 7 &at«rtttr*. Kl/>f-*2 2j*e>#flB 

ttJS2 7 £T*tf)#Ji$:#Jfjg&3 Oii^ ^JBlXStCtt^^y^^^^s 

[0154] 

!&iBTffl$S/-;i/KJB2 0 &N i F e#A<fc^©«ffi#»-e, TgP^y :/Jff 2 
1 £A l 2 O s ^S i 0 2 J5:if©Jfi|»MI*Tf^ , r«. *fc|&iat/- Kb^ft2 2 
fcNiFe ^ N i F e C r^feS^JiC r *^T«f5„ *fci(fl3Sl 
£3»[£JI2 3 £, TCfRX (fefe'Uli Pt, Pd, Ir, Rh, Ru, Os 
<D$t> lS*fett2a^±©7C^T*&S) tMntl:MtSSSliWi(Sf, % 
*lMiX-Mn-X' ^ (fc^LjtligX' Ne, Ar, Kr, Xe, Be 
, B, C, N, Mg, A 1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C d , Ir, S n, Hf, T 
a, W, Re, Au, Pb, &tf#±^Ht<Z> ? % 1 fett 2 SJgUlC^iliT* 

[0 15 5] 

*fclSrSB@^«tt«2 4JiAX7xU«|3ii:l^tftl*«jtT?, «tt»3 1, 3 
3|«HC#«ttifi|HUi3 2#*fcLfe3**56fc*o-0*<5. ttSBttttJg 3 1 , 3 
2?:CoFe^, CoFeNi^, Co, NiFe^MMMM 
fifcU &&ffi#8Hxtf»rajg3 2 &Ru, Rh, Ir, Cr, Re, Cu&£©#« 

[0 15 6] 



3 8 
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$. fcMMl¥l&&ttWM 2 5 Cu, Cr, Au, A g & ifSMtt&^-T 
ttttttWJCJiy^fijt'r*. ifcIl7U-lffil2 6&NiFe^, NiFe 

Co^©ittWtMtSo se>tc#&&Ji2 7 SrA^MT'^-TSo A 

flsftflCte, Ru, Re, Pd, Os, Ir, Pt, Au, Rh, Cu(DVN"ftl^ 

1 1 i t 2 i^±^ ^ e t^Iti^ t § i i: Lva 0 ^fetil&fa^ 

[0 15 7] 

R u ^ C u & £<Z)*^Mfr £ & £ #»I£JS 2 7 ii^^iiC J: 0 T&ft $ *UC 

ffiJS 2 6 (C i: o T K ft £ tl £ <Z) £ Mm fC R&ihT? £ £ „ 

[0 15 8] 

a>mm<DB^mm<Dzm&m 2 7 jc £ o r ^sg^tcm 1 ? y -m^m 2 6 

[0 15 9] 

*fel&3B*«tttS2 7 SrSaiWWtCiftftL/TgftftJSi: U ^tifcy^^^-Ji 
[0 16 0] 

#PIU Hi <DK$m&m2 3 iMttS2 4 $:Mf§iffif 3 1 £<B|SUC 
£mi£l^#£21S££i±T, attjg3 10)lKft&Bl3*Y#ftK:@j£t-S o ? - 
^©attM3 3©^fttt, TO3 1 £<Z>ra'?tt< RKKYffiSflM!tC«fcS£& 

£ 2 7 0°C£U »^§$J 8 0 0 k (A/m) £-r6o 

* 

[0161] 
[0 16 2] 
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2 7 £T?<Z)#Jiig3 0<D b^vVmjjfa O^X^fnJ) ©Mfl!lfiM£>f #>i* U 
[0 16 3] 

l«J) {Cfte>lCL£#oTfafB#JSJ^3 0© N^y ^fiI#ft^(Ai{i^&#^*{c/jN 
[0 1 6 4] 

&£0l oiitii, ffffBU^x M6 0Ttc£S£;ft£#Jfjg|3 0©T®i:M 

«M3OaF40^ei^6O° J^±T9 0° «T£&3J:e>{C, ««fB#Jiig 
[0 16 5] 

-KU-f^34&, ±SBL^i/- KU-fir 2 2 i:(ei^©MKT'^$ti-5> 0 fcc 

mm*s- KU-YiT 3 4±T*&oTffffa#MM3 0 ©MUSE 3 0 a ilC^^rm 
2M^ttJf3 5^^>y^ib, $ £{CfufB!f|2£^'[£Ji3 5_t(C^tt 
136, ££t>*MM«3 7 ^liMt S„ 
[0 16 6] 

BfffBH 2 MMttM 3 5{C^^1^^^M2 3 i:UT^m$tl^M^tt# 
^^^«t^^„ ^c«l3 6& NiFe^CoFe^ CoFeN 

Ru, Re, Pd, Os, Ir, Pt, Au, Rh, Cu, C r (D V>~ftl^ 1 U 
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[0 16 7] 

So Lfc^ottKEtS 2IU@(Z)^#cfir--;i/"eByfH||2M^ffi® 3 5 £3£ 
^ttJ!3 6r^C3S^l|-^#&£££l££ 3. t#T?!5. * fc±|B U fc <fc ? iC gff 
IB#JiBl3 0©TffiillS«I3 0 a|9<Z>A&6 1 & 6 0° «±T'9 0° J^Tt 
^L^ZL^T*|fffHH2M^M3 5©±^(Z)|^{II^^g|S3 5 a©m?£jy< 
Mt'tS. fl&o"C£©|*fl![$fcSgS&3 5 a^mi3 6^T*ji^^^$©^ 

t&gE&«H£Jl3 6 ©pWftSgBP 3 6 a fcig 

[0 16 8] 

T*£, fffIB^2M»ftS3 5 £fMB£ 1 &ftttttJI 2 3 H*JBU:©IWejg 
[0169] 

3 £ tC «fc *J ftf fan 2 7 U -lffi!3 8 £¥ffltt®lC^T*£ Hl^-M 

waeas c jc ^ w- « s/ - ^ khbst 6 sriR^jftauDtcfew-**/-^/ kwwt 7 j: 

[0 17 0] 

$^(C01 llgtlt 3 7 S:*gttf 2 7 ^ CMiPT'Mt 5 ^ 

* 

[0171] 

fcfcEIl l\ZmiTZXM~Z\Z. ttffB^- Kl/>f-V3 4 ^e>Mf3 7 £ T*£/?g 
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JRUfcBK ItflHi/- KU>fiT3 4 tmCUM<Dm^c.Unms 4 b, H2SBHKtt 

JS 3 5 R (^MK^M^^'ffiMMS 3 5b, &figftjff 36^1^ &#«©aHBH£# 
^i3 6b, £ J: 3 7 £ H £#St©#i8te*mjf 3 7b tff&ffi 1/ 

M6 0±fC#^-T<5o 
[0 1 7 2] 

«ic0i2igm ai i \zm-?\sv* hM6 o %««i»^r-ei»£ cj7h 

o 

[0 17 3] 

^(7)SS(i, «K«Bfe*«ffiJi 2 7 , 3 7tf3A~2 0Ailt©*# 

AUffi atJii*J±) 0 0 0 V5^SI©>f *>tr-AS:fliv^>f y 
&S££H3ftS. M^if, 1 0 0 V~5 0 0 V©lf-A«JE*«MV^e>*l<5. * 
HlOfltii, 2 0 0 V©ffi^-A«JBE<Z)T;i/dr> (Ar) j^y^-u^m 

[0 17 4] 

^0i2iit«, mum^m 2 7 , 3 7cd^t^^*-&t, is®M2 7 

c, 3 7cO*SKSU^S^, MIB#»ffi«2 7, 3 7 ££TI&* LT <fc 

'j-itti 2 6^^13 GftizmmLT^&mattf&v. Ttmmmtf&vT 

S IMS«f ^Mt^iat (TEM) |Cj;5EDX^ 
#r & if T' Ms< 2> Z £ tfi V g £ . 
[0 17 5] 

tz&mmm&mz 7 t 3 7 £^mmmmvmcmmvm^,L^m^ 
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[0 1 7 6] 

mem 1 3iitit mnum^mz i ±fr*>mm}m&m 3 7±izfrvxm 

[0 17 7] 

0 1 3 JimV itmm^ 2 y y -ittl3 8 &N i Fe^Mt'CittWM 
ft-tZZtttftlk L^„ -V y^JS3 9 &-£(Z>TfC7£fi££;ft£3|2 7 U 

f£M3 8 ^M^^I^iht-^^^O^bR&itMi: LT(5DfSi{I$:^r-r-5^, 013 

[0 17 8] 

BrffH^^drzi^-Jg<^#K^ LTli, Fe-O, Ni-O, Co-O, Co- 
Fe-O, Co-Fe-Ni-O, Al-O, Al-Q-O (IlfQliB, S 
i, N, Ti, V, Cr, Mn, Fe, Co, N i ^P>M$tlS HW±) , 
R-O (^-£RteCu, Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, W 

fr^mnzftz imu±) omitm. ai-n, ai-q-n (r^-eoiiB, 

Si, O, Ti, V, Cr, Mn, Fe, Co, N i tbMlRZ *15 1 S£)[±) 
, R-N (m?R&Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, Wfr £ 

Z-ttmUmz 7 U -J&'ftjff 3 8±lC 1 5 AgSCDTalMU r<Z)T a BI S: 
[0 1 7 9] 

*-£tf>M£*£<1-3;i£#-e£, ^otMW (AR/R) <5D[fi]_L££: 
[0 1 8 0] 

iufBAy* KJfte#|;U£C u, Au, Cr, R u & £-e?£j&£;ft£o it&fBAy 
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(±|nl£Xt?> : u p spin) Kj3Vf&¥1%&&ffM (me an f r 
e e path) ZMlt U ^£>vpZ>X \f> 7 J )l# (spin f i 1 
ter effect) \Z.&*)m%m*\Z.iQ\,\T. *SfcSJfi3£fMB##e>ft, 

[0181] 

■ 

iri (m^x^ipj) -e&& 0 &&z.<D$&2(Dmm%>T--;uz. ^2©mina#& 

> 1 1 Mtlttl 2 3 ©5eiM^'[f 1# J: y < , If? 

[0 18 2] 

0i3Tit mmm 1 ? u -i&ttjg 2 6t &mam 3 6 ±tc#»f£ji 27,3 
-m'&M2 6%.x$&m&m 3 6 ^$2 7y-itti3 s^rkky^mi; 

££x^M-£#38£U ftflBUl 7 V -M2 6 3£i&'f£Jf 3 6 2 7 U 
-^'f±JS3 8lih^^^i{ii^|^ (EI^X^fBl) T^otS¥l7f:llt^5. 
[0183] 

BrffH#^'f4M 2 7 , 3 7©J^ff$: 6 A j; »Jt»|»< LTVx< 

mmm 1 ^ u -«H£jg 2 6 3 6t^2 7u -m&m 3 8 t # 

[0 18 4] 

±mLt^2mB(Dmm^y--jv^m-t^iir\ mm$$ 2 3 5 

|oI{c^b@^$tiS. BalB®affiM3 6&tfS£i 7'J-ifI2 6 

(cfty«fl:H3es*is. tia^ 2 7 g -^tti 3 8 ©t^^a d m 
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J:oti27 U -IttS3 8 lUtBLttJjft, "fc Ji 3 6 £ - 0) flfrf b 

* 

[0 18 5] 

3; 2 7 # 6 A «fc »J =fc»VxJRJ|CTf, ffi7j<Z>#»[4Jf 3 7 

#6AJ^_LT*1 1 AJ^T<DJgJPT^fi££*l£#-£' : &&£^ ^^Si^t'tifl 

? v -m&m 2 6, H27U -m&m 3 8 & £ zf$m&m 3 6 GD^{b0m£jg^ 

tC^T oZ\£.tfX£2> 0 A#:«J{CliM^.li#^ffiM3 7^6 Aj^JiT 1 1 AJL^T© 

mm 2 j^gsa'ffijs 3 5tMtti3 6Ratcia^x7jft<23£&M^##££. iff 

tm2 7U -gtt!3 8iatCRKKY«2^MtC«fc«^«j»§'&*^C, faSB2§ 2 
7'J-iftl3 8©f5t^MW$3PCli, M'f£S3 6®ift^[fil^S¥fft:*'J 

Sfb@5££*i£ 0 -7j. ^ittl 2 7©Jg|ff#6 A J: y f* v * & & £ f * 

y, $e>tciii 7U-itti2 6 ^tffia^2 ^ u -^'M3 sos^cf^pD© 

IBII2 7'J 3 8(Z)^cti^SlSD<Z)^bi:|Hl^{C^P^#{C^|-b^bM^ 

[0 18 6] 

r^C (C EI 1 4 3LMX*\$mU*V 3 9 ±[C U 7 ht7M©l/i?^ |>JS6 1 £ 

J^J^-t-So tfrgHU'i?^ SJS6 1 <Z)T®6 1 b^h^'y ^ipITjfnl (EI^X7jft) ^ 
©ipSTf^li. fJt^<£:&2PD<Z) h^y ^i^ft (EI^XTjft) iH^bipg^^A\ & 

sv^i^j: y fe^^/h^ <mm?z>o fit. lagau^;* M6 1 izmt>nx 
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[0 18 7] 
[0 18 8] 
[0189] 

[0 19 0] 
[0191] 

), aioiiiiLti, 0 1 1 iit, fffiB#jif m 3 0 i 'j % h 7 ^ ^ 
±iz^vfxmmm4 s^ftm-t^. z\v>mmm± 5<Df&m<w&, mm^mm3 o 

> tf- AX /\° v $ £f © * a' -/ # ^ £ 0^ Z #|rJ^ £#4«>ICM#T X A° y # 
[0 19 2] 
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3 7 5:^11^^ 012m 01 3XSS:J£U 0 1 4 lit, b^M 

6 1 <D b^y 9mjjfiHDmffllcffiMM4 6 Sx;^ii/JRU VPxbMG l £ 
9±lzfrttX±®i/->l KM 4 2 £7Mir3 0 rfttc J; oil 2 tc^-r^ 

[0193] 
[0194] 

-rfcfc^B9fc^LBl 3X@£|^CX@£igL (fc £ LB 3 JC^ ffl 

feBl 3IiT»tt^^-y^f3 9 ZMj8,-tZttt>*)izm2 7'J-lttf3 8_tlC 
#i&'f£Jf4 8 ^fiUbt^S. Ifcgl 3Xg^CD2img©^^cfiT--;i/«* 

[0 19 5] 

SBUS?*. hjf 6 2 JC«*54xTV^V>3R^-i©fl!faBfflSC±©^SaH$S4 8 

^M4 8Sri*tis 0 mi 5 3:nT*itwmm*mw3$i%iic±<D#M&m4: 8 

[0 19 6] 

«A«B3©J:e>»Ct&gHaHKttS3 6 XK^&£ftTV^c#M;Ji 3 7 #-£T 
Rfc££*U ±IBLfe 2®@CD^^i4ir — -;i/$:^-rzii:T^^'l4«3 6j^£^2 
7'J-^-f4Ji3 8©i?MM|5Clcaigttl3 6©M^I^-^foI©/W 77. 

ft l«ffB»2 7U-«8tt»3 8(D||^MMMC±fC7£ 
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E*»ttJ»4 8<Z>gSJP£iHg? (frfr*t|£, taSS#MBtt«4 8£6AJ:*J%?i|vn 
[0 19 7] 

&5V^*itfiB3&OTUl3 6±<Z)ftfH&<f±Ji3 7#— aS^^tl, _LfB L £ 2 m B CD 

»cc»i4l 3 6 o^bi:S^i^©yi>f r^«ISt^«l&ati**^K:tt, 

2 7 U -«rt£« 3 8 C ± C^^ $ tl S Sigttl 4 7 3^?,*, 

. B&IS^2 7'J-J8il3 8©i^iflM$$g|SClCMU f&Sa&ttttff 4 7 ©JBKt 

fMB#MK1£tf 4 8 £ 6 AJ£*_L-e 1 lAJ^T£:1-£) tS3t=bt 
[0 19 8] 

[0199] 

Ml 5IIT'H ififBUi^ hJS6 2 lC»b4xTV^>&V*#fi£ttJi4 8 <Z)f5i^M 

-ttC®?KttS4 7, f 3SSllttf 4 9, tIM4 0$;iiMtSo frffBSg 3 
£M&'[4JI4 9 fC&, HlM3^attM2 3Mf 2^m^3 5 fcLTffcMT? 

[0 2 0 0] 

#cfty--;Wi, H2©PPM#$:, «l&ai«lf£A2 3©xSIM^ffi^#J: »J 
&/Jn£<, L^ti^ijSS?:, »l J 53&«Bffi»2 3 <z> 7 n y * > ^ifiS J: »j 

[0 2 0 1 ] 

4 8 ffi$E#2 0 0 3 - 3 0 1 9 5 2 4 
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3 6 £<Dm. fc«kt>^3M^'ttM4 9 £.%m®LM± 7 t <DmizmBXJjfo<D& 

b ti £ © © ^ mm m i z m v mit urn r*£ s nm iz m< mm m it £ n s „ 

[0 2 0 2] 

-eurgafB*@M4 o±^^tfffB«as4 or^©r4PiW(csm-r-5#»f4M4 

8±{C^^T±SP^^^jf4 lZm&L. 2t>lZMm±m*cVV7°M4: 1±IZ 
±gp i/ - ;i/ KM 4 2$:^-r^o dtltC iot03 {C^l-^^ffi^^-^^i- 

[0 2 0 3] 

*r~m 4 izm^m^&ftm^aymmiimizizm 94^1312 tzB-rmm^m 

[0 2 0 4] 

-e©^, 01 6Ig$:lt 0 
[0 2 0 5] 

01 6IgT'lt BtffB^ttM3 6±fr*>^l 7V-m&M 2 6±C^(nf 

2 7U-iftl3 8, H4M^'SJ»5 0&tf#attJff4 8MLWy^ 

^•f^„ BfffB^4M^'f4JS5 oicii, 3& l M8H8'f£JS 2 3 , H2^3S^[4Ji 

3 5^t>^3M^«jf4 9izmm2nzfc&m&ttwitmmT*i*z> 0 tr^mm 

^4M»ftl5 0 £ 2 0Ag±t*5 0 A £k T <Z> m m X j&f& f -5 . *fc#fiBf£M 

4 8$:, Cu, Ru, Re, Pd, Os, Ir, Pt, Au, Rh, C r (ZH^ 
ll^ 1 1 1 (i 2 1«± T'f^ f S i t AW * l< , *fct&3a#«M£M4 8 
3 A^±T*2 0 Aj^T©^V^j?T*^"rSZ1^75)W* f&IBSM £33H8tt 

I5 0±i:#ltt|4 8 5:MtS3i:t, EI 1 6 tc^-r^jtXgcf»©^^m 
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o 

[0 2 0 6] 

v>o r^cfcfrffa U hjf6 3 tca*)*iTV^3&V^3R^SIilIS6aJC±©*flBlttJB4 8 

3 Xa±<D 2 0 A«T<Z>J»j?T?^S*lS. <fc o T{gx^;b^-CD>T ^ y > 
**T*iitriB#^'f£Ji4 8 $rBS5*T*$€>o HI 7X^T^ig&fB^M^SPC±©# 

[0 2 0 7] 

L fctttum 4 M.&m&M 5 0_t{cS3£3&^[£Ji4 9 £ £ tf«=[SJf 4 0 £}g^L 

[0 2 0 8] 

-tfBtf>J:e>&c!!4,K3»[4Jg5 0 5: 5 0 K£kT <DM^mm"ZJ&&~$' & Z. tiZ J; 

mnz< <H4M^ttS5 o 8 am* rp&m Dm iZxM 

[0 2 0 9] 

ifei4Mttl5 0^2 0 AJK±T?^j«3tiSi: 3(Dg^©J^ 

JStffcv^i:, Mm&4R&m&m 5 o©|t^Mffl#0c±c»3&ifciK<[£JB4 9 
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[0 2 1 0] 

*fci&3B!B4£BHBttJi5 0 SrSt-tS*g|tt, f&gBfS 4 WMW&M 5 0 
[0211] 

jS4 0W©iai»|*lC»ffl"*S#?8ttJi4 8±JC*^T±aP^-W^*4 l £0f£ 
[0212] 

[0213] 

■rfc;h"£H9fcv^Hi 2j:mtmcjim^mL (tc^vm^iz^-rm^m 

[0 2 14] 

hi 8igtit mnmm&M3 6±fr^mi yv-m^mz 6±iz&vx%z 

2 7'J-ittl3 8, H3M^'f4M4 9. Ta, C r & ¥Xj&mZ *lfc#Nfrf$ 
5 1 $:IiltXA°>^^lt5 0 
[0 2 1 5] 

$ e>icttfiB#^*r^M5 ut'feot, H^y^*a^fBi (ni^x^ioj) icra 

[0 2 16] 
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[0 2 17] 
[0 2 18] 

T, flrffai/^X hMKM;b*VT^&^iirrfa«M4 0 (D^^^^gp D £ M/Stt^f 

(rie) ^^©x^^^ytr^^-r^o tLxmmiyv^bm 

[0219] 

mm 5 1 &tM£ 3 Jx&M&M 4 9 5:^t>^J>^ £?T*$8 y &t?o Hf 1 9 T^tt 

gffua^tis^, Mian 2 -itti3 s^m^-cf^gPD^is^tafa^ u > 

Mfa^Mfi!ITOC©^i:^-^JP$T*^StiT ; foJ:v> ^27 
U-fiKtt*3 8©3R^-tf»^aJD©*®tt3 8 a) . 
[0 2 2 0] 

££®1 9 iC^f <te>lC, Bfffa^3yK^'l4J»4 9<Z>||t^:&gPD#?gV>jg|jf: 
D<Dmmt4 9 a) „ fc^L|«fa^3^^^M4 9 (D^^gjSD©j^J?tt 5 

0 AJ^TT^S^ ttfiftt. Lv% 0 iC!)j|SStc**ei93B»3iRSa?KffiS4 9 ©mj? 



5 2 
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[0 2 2 1 ] 
[0 2 2 2] 

new Ftc<D<^M«rig T--?mm%^v K^^c-tr 
\ z % m m *r is & & ® -e & & o 

[0 2 2 3] 
[0 2 2 4] 
[0 2 2 5] 

[0 2 2 6] 
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[0 2 2 7] 



iztt^x itmm*<p#:3 d iz m -r s fufait^ mwsb c -e © ^ - ;i/ f 

IC j& $ n -5 «MM D CD _t® IC *f -f s & »; ± # »; 5: <fc y % s 



an 



[02] 



33] 



[04] 



[05] 
[06] 
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mi] 

[0 8] 

[09] 
[01 0] 

0 9 <z>#cMt&*)*i£— x=g0. 

[011] 

01 0CD<^lC^f^t>tlS— X^0, 
[01 2] 

01 1 ®^ic^^t>n-s-x^0, 

[013] 
[014] 

01 3 £>#;&C?f &fc>*l£ — X^S0, 
[015] 

[016] 
[017] 
[018] 
[019] 
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Ml 8 (DlklZft &£>nz>— I 

[H2 0] 
[02 1] 

2 0 

21 ra^>y^ 

2 2. 3 4 */- KU>f "V 

2 3 £ 1 MSS^ffi, 

2 4 @Jgi&'f£. 
2 5 



2 6 



17U -8H$. 



2 7. 3 7, 4 8 m&&. 



3 0 #, 



3 5 81 2 £3SHBtt. 
3 6. 4 7 SSHKffi, 



3 8 



3 9 3f-Vy 



4 0 



4 1 ±m*cV VZf 
4 2 ±iS2/-;i/K 



45. 46.52,53. 70 m 

4 9 ^3S»& 

5 0 SMSStML 
60. 61. 62, 63 VVTs h 



5 6 
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C®2] 

8 
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